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In the field of robotics, P. Liang et al. proposed an augmented approach for robot to understand human motion behaviours based on human kinematics and human postural impedance adaptation. A geometry vector approach was employed to extract human arm pose for stiffness transformation from Cartesian space to joint space. In another work, P. Liang et al. studied human limb stiffness estimation based on muscle electromyography (EMG) signals and applied the extracted limb stiffness onto control of a robot arm. Effectiveness has been tested and verified through disturbance rejection experiment. G. Huo et al. presented a PWMN-based scan matching approach for robot posture estimation, and it results in a faster convergence rate and shorter runtime with large moving steps and performs better for different footprints series, in comparison to PSM and Mb-ICP.
The problem of guidance and control of missile systems has attracted a large number of researchers in control and automation communities for decades. In this special issue, R. Sun and C. Ming presented a novel coning motion based guidance method for the missile's velocity control system. They used nonlinear programming method to present velocity profile and applied the dynamic inversion theory to design the velocity control system parameters. W. Fu et al. applied the sliding mode control (SMC) method and adaptive neural network (NN) technique to design controller for hypersonic missile. The flight path angle was used as the guidance command and the NN is used to approximate the uncertainty. Y. H. Fan et al. used discrete variable structure control (DVSC) with sliding vector to solve the control problem in the velocity and acceleration command tracking for a hypersonic cruise missile where the unknown dynamics and parameter disturbance were considered to improve the tracking performance.
Underwater vehicles and devices are playing important roles in deep sea exploration. Z. Mao and S. Yan focused on the problem of heat dissipation characteristics of the lithium battery inside autonomous underwater vehicles (AUVs). Based on the energy conservation equation, they have developed a model for the heat transfer process to analyse its characteristics. Y. Gou and W. Qi studied the positioning and tracking of underwater moving target by double-station array Discrete Dynamics in Nature and Society buoy, and unscented Kalman filter (UKF) theory was used to analyse the performance of the experiments. Y. Yu et al. made an effort to solve the control packets collision problem that exists widely in multichannel MAC protocol underwater, and soft time frequency masking was used to deal with the control packets collision. D. Teng and N. Zhu investigated the improvement of the performance of underwater transducer in its operating frequency, bandwidth, and miniaturization. They have developed a novel hybrid transducer based on the theory of coupled multimode vibrations and the method of FEM.
Various other applications have been reported in this special issue. L. Yu et al. proposed a faster and efficient learning scheme which originates from the thoughts of social organization, and the idea was formulated as methods for hypersonic flight control. Z. Mao et al. studied the power generation control system for a new drag-type vertical axis turbine with several retractable blades. L. Zhang and Y. Lyu presented distributed consensus filtering for a class of large-scale distributed systems with unknown boundary conditions. L. Song et al. adopted the ∞ filter in the transfer alignment (TA) scheme, which was then used for the initial alignment of Inertial Navigation System (INS) on dynamical base. Q. Huang et al. simulated the wettability of hydrophobic surfaces and the dynamic behaviours of droplets impacting the hydrophobic surfaces.
The practical applications of automatic systems designed in discrete time are underpinned by the theoretical advances in the relevant topics. In this special issue, Y. Jiang et al. presented a thorough literature review on neural networks and fuzzy logic based control design technique developed in discrete time and their applications. B. Wu et al. worked on the control problem of the uncertain discrete-time-delay systems with disturbance and nonlinearity. They have designed a bounded controller based on state estimator and disturbance observer. K. Wang et al. introduced the idea of multiple models into adaptive dynamic programming (ADP), such that the consequent controller is able to deal with jumping parameters and to improve the transient response. X. Chen et al. focused on graph theory and presented a new theorem that if is a -connected ( ≥ 2) almost claw-free graph of order , then contains a spanning 3-ended tree. H. Sun et al. developed a novel composite adaptive antidisturbance controller for a class of discrete-time switched systems, such that good antidisturbance performance can be achieved.
The selected papers in the special issue could not cover all the recent advances of discrete-time intelligent systems, yet they present the state-of-the-art progress in this area. We hope these valuable papers may enrich knowledge in the discrete-time control community and provide guidance to the readers who are interested in this topic.
